Objective: To evaluate the gross motor function (GMFCS) with respect to the prevalence and type of scoliosis in patients with cerebral palsy (CP). Methods: This was an analytical, cross-sectional study. We evaluated medical records and imaging studies of 100 patients randomly assigned to a specialist rehabilitation center for the care of such patients. The patients were classified according the gross motor function (GMFCS) and those with deformities were classified as per the kind of scoliosis through the classification of Lonstein and Akbarnia). A correlation was made among the presence of deformity, the variables of the type of deformity and motor function by GMFCS. Results: Of the 100 patients evaluated, 69 had scoliosis. The mean age of patients with scoliosis was higher than that of patients without deformity (12.63 and 10.46 years). Thirty-nine (57%) patients had spastic tetraparesis and 32 (46%) spastic diparesis. The most frequent curve pattern was the thoracolumbar and the average angular value of the main curve was 27 degrees. There was a positive correlation between the presence of scoliosis and GMFCS level V. There was also a positive correlation between the Lonstein Group II and GMFCS V. Conclusion: There is a positive correlation between the presence of scoliosis and greater involvement of gross motor function (GMFCS V). In patients with deformities, there is also a positive correlation between the Group II of Lonstein and GMFCS V.
RESUMO

Objetivo: Avaliar a função motora grossa (GMFCS) com relação à prevalência e ao tipo de escoliose no paciente com paralisia cerebral (PC). Métodos: Estudo transversal analítico. Foram avaliados prontuários e exames de imagem de 100 pacientes escolhidos aleatoriamente em centro de reabilitação especializado no cuidado desse tipo de paciente. Os pacientes foram classificados de acordo com a função motora (GMFCS) e os que tinham deformidade foram classificados de acordo com o tipo da escoliose, segundo a classificação de Lonstein e Akbarnia. Foi feita uma correlação entre a presença de deformidade, as diversas variáveis entre o tipo de deformidade e a função motora pelo GMFCS. Resultados: Dos 100 pacientes avaliados, 69 apresentavam escoliose. A média de idade entre os pacientes com escoliose foi superior à dos pacientes sem deformidade (12,63 e 10,46 anos). Trinta e nove (57%) pacientes apresentavam tetraparesia espástica e 32 (46%) diparesia espástica. O padrão de curva mais frequente foi o toracolombar e o valor angular médio da curva principal foi de 27 graus. Houve uma correlação positiva entre a presença de escoliose e GMFCS nível V. Também houve correlação positiva entre o Grupo II de Lonstein e GMFCS V. Conclusão: Existe uma correlação positiva entre a presença de escoliose e maior acometimento da função motora grossa (GMFCS V
)
INTRODUCTION
The patient with cerebral palsy (CP) has a high risk of presenting scoliosis. 1 Its prevalence varies from 15 to 80%, depending on the definition of scoliosis used, the age, and the severity of the neurological involvement.
1,2 The degree of neurological involvement is usually classified according to the type of lesion (spasticity, dyskinesia, and ataxia) and the location (hemiplegia, diplegia, or tetraplegia). 1, 3 The main classification for motor function is accomplished using the Gross Motor Function Classification System (GMFCS) that divides patients into five levels according to locomotion capacity. 4 However, most studies that consider the prevalence of vertebral deformity either predate the development of this classification system or do not take it into account. [5] [6] [7] The type of scoliosis found in patients with CP also varies according the presentation of the disease. The most used classification is that of Lonstein and Akbarnia, with Group I being more prevalent in ambulatory patients and Group II in nonambulatory patients. 8 There is no study in the literature that considers both the type of deformity and the GMFCS motor function.
The objective of this study is to evaluate motor function in relation to the prevalence and the type of deformity according to the Lonstein classification.
METHOD
This is a cross-sectional analytical study. Following approval by the Institutional Review Board as number 52871115.1.0000.0023, the medical records and exams of 100 patients (Table 1 ) who were in outpatient follow-up in a rehabilitation center specializing in the care of this type of patient (CRER -Centro de Reabilitação e Readaptação Dr. Henrique Santillo -Goiânia -GO) were evaluated. The patients were chosen randomly from all the patients with a primary diagnosis of CP in the electronic medical records system. All the patients were classified by level of locomotion and motor function using the GMFCS 4 in consultations with the physiatrist and the neurologist. (Table 2) All the patients had full spine radiographs in anteroposterior and lateral views that were taken as scoliosis screening exams during routine evaluation by the physiatric team. The radiographs were taken with ambulatory patients standing and with nonambulatory patients sitting. The radiographic evaluation assessed the presence or absence of scoliosis (deformity in the coronal plane greater than 10 degrees by the Cobb method), the presence of pelvic obliquity (PO), the type of curve, and the presence or absence of trunk imbalance in the sagittal plane. The trunk was considered in balance when a plumb line from C7 fell on the upper plateau of S1, anteriorly decompensated when it fell in front, and posteriorly decompensated when it fell behind. 9 The patients with scoliosis were also classified during the evaluation according to the Lonstein and Akbarnia classification system 8 as shown in Figure 1 .
A logistic regression test was performed to evaluate the correlation between the presence or absence of scoliosis and the different variables and the chi square test was used to assess the relationship between the Lonstein classification and the GMFCS level (SPSS for Windows, version 15.0). The significance level was set at 5% and values of p-value less than 0.05 were considered to be statistically significant. Table 1 displays the demographic data of the patients. Of the 100 patients evaluated, 61 were male and 39 were female. The average age was 11.96 (SD 4.68) years, ranging from 4 to 36. The prevalence of scoliosis was 69%. Of the 69 patients with deformity, 43 (62.3%) were male and their average age was 12.63 (SD 5.12), statistically higher than the group without deformity (p<0.05).
RESULTS
Regarding the degree of neurological involvement, 39 (57%) patients presented spastic tetraparesis, 32 (46%) presented spastic diparesis, 15 (22%) spastic hemiparesis, and 6 (9%) dyskinetic tetraparesis. (Table 1) .
In terms of motor function, most of patients with scoliosis were classified as levels IV and V according to the GMFCS, with a statistically significant correlation with type V (p=0.04, OR 1.54). (Table 3) In the radiographic evaluation, the most frequent types of curves were thoracolumbar (24 out of 69 cases) and lumbar (18 out of 69 cases). (Figure 2 ) The average angle of the principal curve was 27 degrees, ranging from 10 to 77 degrees. PO was present in 75% (52 out of 69) of the patients with scoliosis, with an average angular value of 8.4 degrees (minimum of 3 and maximum of 21). In the sagittal plane, 30 (43%) patients presented anterior trunk imbalance, 18 (26.1%) presented posterior trunk imbalance, and 21 (30.4%) were in balance.
As for the type of deformity, 40 patients were in group 1A, 13 in group IB, two in group IIA, and 14 in group IIB. Table 4 shows that there was a statistical correlation between group II and GMFCS motor function level V. Fifteen of the 16 patients with group II deformities presented GMFCS IV or V. (Table 4 ) Table 2 . Classification of Gross Motor Function (GMFCS).
Level I
Walks without restrictions, with limitations for running and jumping.
Level II Walks with assistance from small appliances and/or crutches, with slight community ambulation limitations.
Level III
Walks with the assistance of walker and/or crutches, with community ambulation difficulties.
Level IV
Walks with the assistance of walker but with limitations and requires a wheelchair for community ambulation.
Level V Severely limited mobility, even with appliances and adaptations, with wheelchair adaptations required. 
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